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R&ntGSDUND Qg THE INVENTION 
This invention relates to a plastic card having 

5 metallic luster. 

In these days, an extremely great number of plas- 
tic cards as exemplified by identification cards, ban* 
cards, membership cards, credit cards, etc. are being 
utilized. These cards are used as they are, or they 
io are constituted to function as magnetic cards on Which 
various kinds of information ' are recorded by magnetic 

recording methods* 

In recent years , several cards of beautiful ex- 
terior appearance having metallic luster have been 
proposed. A card of this type of the prior art has a 
structure in which a printed layer with metallic luster 
is formed by printing a plastic sheet with a printing 
ink having a metallic luster pigment dispersed therein 
by off-set printing or screen printing, and a trans- 
parent plastic sheet is laminated on the printed layer. 
®^ . Another example of such a card has a structure in which 

a metallic luster powdery layer is formed by adhesion 
of metallic powders having metallic luster with an ad- 
hesive onto a plastic "sheet, and a transparent sheet is 
25 laminated on said powdery layer. 

However, it is difficult to obtain sufficient 
metallic luster because of technological difficulty in 
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providing a thick metal luster printed layer or metal 
luster powdery layer. Another difficulty is that a 
transparent plastic sheet tends to be readily peeled 
off due to insufficient bonding between the transparent 
5 plastic sheet and a metal luster printed layer or a 
jnetal luster powdery layer. 

For improvement of these points , an alternative 
structure in which a metal luster plastic sheet is pre- 
pared by dispersing by Xneading a metal Inster pigment 
10 into a transparent plastic sheet, and a transparent 

plastic sheet is laminated on this sheet has also been 
proposed. Also in this case, however, there are some 
problems due to greater particle size of metal luster 
pigments, as compared with common coloration pigments, 
15 and to very poor dispersibility of such pigments in 
plastics. 

More specifically, when the pigment concentration 
is made higher to improve metal luster, the dispersi- 
bility of the pigment becomes worse, whereby irregu- 

20 larity is liable to occur in metal luster color forma- 
tion, and the pigment adheres to a rolling roll during 
the step- of preparation of the sheet to cause inconven- 
iences in production procedures . Further , the physical 
properties such as tensile strength and impact of -the 

25 sheet are lowered, For such reasons, a good plastic 
card has' not yet been produced. 

Also,, because of the difficulty of obtaining a 
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card with a high pigment concentration as mentioned above, 
the resultant card may sometimes be semi-transparent 
with a card thickness conventionally employed (i.e. 0.7 
- 0.8 mm). As a consequence, when applying such a card 
in, for example, various card treatment devices, optical 
detection of the card position may sometimes disadvan- 
tageously fail because of excessively high light trans- 
mi ttance of the card. 

SUMMARY OF THE HTVENTIOK 
An object of the present invention is to provide 
a plastic card having , metallic luster in which the draw- 
backs of the prior art as described above have been 
overcome. 

According to the results of our studies, it has 
15 been found very effective for accomplishment of the 

above object to use laminated metal luster layers formed 
by dividing a metal luster sheet as used in the metal 
luster card' of the prior art into two layers and inter- 
posing a colored plastic sheet with a relatively deep 
color therebe-bween. Thus , it has been found that a 
metal luster of better appearance can be obtained with- 
out irregularity by laminated metal luster layers 
obtained by interposing a colored plastic sheet between 
a pair of plastic sheets containing relatively small 
25 amounts of a metal luster pigment than the single plas- 
tic sheet of the same .thickness containing the jnetal 
luster pigment in a higher concentration. Therefore, 
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with the use of such laminated metal luster layers, 
various problems accompanying the use of a plastic sheet 
containing a high concentration of a metal luster pig- 
ment can be solved. 
5 The plastic card of the present invention is 

based on this finding. More particularly,, it comprises 
a colored plastic sheet, metal luster plastic sheets 
containing a metal luster pigment and laminated on res- 
pective opposite surfaces of the colored plastic sheet, 
10 and transparent plastic sheets laminated on respective, 
external surfaces of the metal luster plastic sheets. 
BRTBg DESCRIPTION OF ™E PBaWING 
in the drawings 

FIGS. 1, 2, and 3 are sectional views taken in 
15 planes parallel to the direction of thickness respec- 
tively of a preferred embodiment and modifications 
thereof of the plastic card of the present invention. 
DEiailffl) DBS CRIP TT ON OF TH E INVENTION 
The present invention is described in detaii below 
with respect to a preferred embodiment and modifica- 
tions thereof shown in the accompanying drawings. Xn 
the following description, all quantities expressed in 
"parts" are by weight - 

FIG. 1 shows a plastic card 1 having metal luster 
2S which is a preferred embodiment of the present invention- 
The plastic card 1 has metal luster plastic sheets 4 
containing a metal luster pigment 3 and laminated 
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respectively on opposite surfaces of a colored plastic 
sheet 2. Each of the metal luster plastic sheets 4 
optionally has a visible recording layer 5 formed on 
its external surface, and has also a transparent plas- 
5 tic sheet 6 laminated on the external surface of the 

jnetal luster plastic sheet 4 so as to cover the visible 
recording layer 5. The thickness of the card as a 
whole is generally of the order of 0.7 to 0.8 xnm. 

The base re sin materials constituting the color- 
10 ed plastic sheet 2, the metal luster plastic sheets 4 
and the transparent plastic sheets 6 may be either the 
same or different, and can be selected from such ma- 
terials as polyvinyl chloride, polyethylene, polypropy- 
lene, polyester, polystyrene, and polycarbonate. It 
15. is desirable to use a material with good transparency. 

The colored plastic sheet 2 may be prepared by 
kneading a coloration pigment with the aforesaid resin 
under heating, and then by rolling or other treatment 
to form a sheet having a smooth surface, in the pre- 
20 sent invention, for imparting good metal luster to the 
resultant card by combination with the meial luster 
plastic sheets 4, the colored plastic sheet 2 is re- 
quired to have a color which is relatively deep, pre- 
ferably having a "lightness in the range of from 0 to 
25 3 according to the Munsell color system. For the pur- 
pose of providing a plastic card whose optical reading 
or positional detection can be readily carried out. 
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it is desirable that the coloxed plastic sheet have an 
optical transmission density of 1.8 or more. 

as a coloration pigment, any of the pigments 
selected from those which can give the above density, 
including, for example, black pigments such as carbon 
black, 1« black, and diamond black; gray pigments 
obtained by dilution of these black pigments with 
white pigments such as titanium white; and chromatic 
color pigments such as phthalocyanine blue, Watchung 
red, and titanium yellow may be employed. Such a pig- 
may be used in a quantity generally in the range 
of 0.5 to IS parts based on 100 parts of the plastic, 
but a black pigment is used in a quantity of 0.5 to 5 
parts, a gray pigment (prepared by dilution of a black 
pigia eat with, ^r example, 10- to 20-fold guantity ox- 
white pigment) ii * quantity of about 5 to 15 parts. 
auSr a black pigment is most preferable since it can . 
cjive a deep colored plastic sheet with a small amount 

can also produce a homogeneous and good metal lus- 
ter by the combination with the metallic luster sheets 
4. The colored plastic sheet 2 has a thickness which 
^ay freely be selected within the range to give the 
^hove density, but which is generally 0.1 to 0.4 mm 
W ben producing a plastic oard with a thickness of about 

25 0.7 to 0.8 mm. 

*be metallic luster plastic sheets can be obtain- 
ed by kneading the metallic luster pigment with the 
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above described resin under heating ana thereafter 
forming the resultant mixture into sheets by rolling, 
etc. As the metallic luster pigment, for example, 
lead-based compounds such as basic lead carbonate, 
5 acidic lead arsenate?, bismuth-based compounds such as 
bismuth o^chloride; mica-based pigments comprising 
xnica flakes or mica flakes coated with titanium oxide; 
nietal powders such as aluminum or brass; and fish 
scales may be used. These metallic luster pigments 
if 10 generally comprise particles of greater size than the 

coloration pigments which produce the colored plastic 
sheet 2 and are poorly dispersible in the resin. 
These metallic luster pigments are used generally in. 
• the range of from 1.0 to 10 parts based on 100 parts 
' 15 of a resin. In the case when a plastic card 1 with , a 
thickness of 0.7 to 0.8 mm is to be obtained, metallic 
luster plastic sheets 4 each of a thickness, of the order 
of 0.1 to 0.3 mm are used. 

The transparent plastic sheets 6 can be prepared 
by forming the resin as described above into sheets, 
in a plastic card of a thickness of 0.7 to 0.8 mm, 
transparent plastic sheets each of a thickness of about . 
0.1 to 0.2 mm are used,. 

In the preparation of the colored plastic sheet 
25 2, the' metallic luster plastic sheets 4 and the trans- 
parent plastic sheets 6 , small amounts of stabilizers 
and lubricants, in addition to the resin and the 
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pigment, can be added, as desired at the tine of 
heating and kneading- 

The visible recording layers 5 are formed on respec- 
tive external surfaces on the metallic luster plastic 
5 sheets 4 ordinarily by off-set printing ox silk screen 

printing in order to provide patterns, figures, letters, 
etc. 

in the preparation of the plastic card 1, on. 
both surfaces of the colored plastic sheet 2, there 
10 are placed the metallic luster plastic sheets 4 having 
the visible recording layers 5 previously formed ■ 
thereon, and after: further placement of the transpar- 
ent plastic sheets 6 on opposite surfaces, heating and 
pressing are applied to the resultant composite struc- 
15 ' ture under an. appropriate pressure and temperature to 
obtain the desired product. If necessary, it is also 
possible to employ an adhesive between the sheets. 

in the foregoing description , the basic embodiment 
of the plastic card of the present invention has been 
20 described wit* reference to FIG. T- This plastic card 
can be utilized for identification cards, member 
cards, credit cards, etc. However, the most attractive 
use of the plastic card of the present invention is that 
as a magnetic card. In this case, as shown in FIG, 2 or 
25 3, a magnetic recording layer 7 in the shape of, for 
example, a stripe, comprising magnetic powder such as 

y-Te. O, dispersed in a thermoplastic or thermosetting resin 
2 3 
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binder, is formed on (FIG. 2) or embedded in (FIG. 3) 
at least' one of the transparent plastic sheets 1. 
The structure of FIG. 3 can be obtained by forcing 
previously the magnetic recording layer 7 on one of 
5 the transparent plastic sheets 6 and then laminating 

the colored plastic Sheet 2, a pair of 'the metallic luster 
plastic sheets and the other transparent plastic sheet 
thereon under heating and pressing. 

The thus prepared plastic card (magnetic card) 1, 
10 while Maintaining a relatively thin total thickness 
(approximately 0.7 to 0. 8 ma) , has a good metallic 
luster due to the presence of the deep colored plastic 
sheet 2, and it also satisfies the standard of the 
light transmission density of 2.0 or more according to 
15 the Japanese Industrial Standard (JIS B 95S0) concern- 
ing credit cards equipped with magnetic stripes. In 
particular, when a black colored plastic sheet 2 is 
employed, a card with an optical transmission density 
of 5.0 or more can be easily obtained. Thus , detection 
of the card position by means of a card treating device 
can be positively carried out without any trouble in 

optical reading. 

As described above ^ the plastic card of the pre- 
sent invention can exhibit very beautiful metallic 
25 luster even with a small content of a metallic pig- 
ment because it can markedly improve the aesthetic 
effect of the metallic luster plastic sheet by 
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provision of a colored plastic sheet, thus having , a 
great effect i* design. Further, it has various other 
advantages such as easy preparation and low cost. 

The present invention will no* be further illus- 
trated by way of the following examples of prepara- 
tion of the plastic card according to the present 
invention. 
Example 1 

After kneading 100 parts of a polyvinyl chloride, 
3.0 parts of a tin-based stabilizer {dibutyl tin 
xnaleate) ,2.0 parts of a lubricant and 4.0 parts of 
carbon black under beating, the mixture was molded 
iato a black plastic sheet with a tnickness of 0.1 vw- 
Separately, after kneading 100 parts of polyvinyl 
15 chloride, 3.0 parts of the tin-based stabilizer, 2.0 
parts of a lubricant (stearyl alcohol) and S.O parts 
of a ioetallic luster pigment (a . lead carbonate-based 
pigiaent, average diameters 30-70 vmt trade name; 
pearl Essence DC HG Gold produced by Nippon Koken 
20 KogyS K.K.) , the inixture was molded into two sheets 
@ of a metallic luster sheet with a thickness of 0.23 

am. On these sheets, there were formed visible re- 
cording layers such as patterns or figures by off- 
set printing. Next, on both sides of the black plas- 
tic sheet, the metallic luster plastic sheets with 
the visible recording layers were superposed with 
the visible recording layers as external sides. This 
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step was followed by lamination of transparent plastic 
sheets made of transparent rigid polyvinyl chloride • 
Then, the composite structure was placed between 
mirror- finished stainless steel luster plates and 
5 heated and pressed at 150 • C under a pressure of 30 
Kg/cm 2 for 10 minutes / whereby fusion adhesion was 
fully accomplished to produce a plastic card having a 
beautiful metallic luster- 

Tfce optical transmission density of the plastic 
10 card was measured by a Macbeth TD404 optical trans- 
mission densitometer (Filters fatten 5 106) to be 5.5- 
Bxample 2 

Exair^le 1 was repeated except that a mixture of 
pigments of 1- 0 part of carbon black and 10 parts of 

15 titanium white was used in place o£ 4-0 parts of carbon 
black to obtain a gray plastic sheet with a thickness 
of 0.1 mm in place of the black plastic sheet- 
Using this gray plastic sheet, and otherwise 
following the procedure as in. Example 1, a plastic card 

20 which had a beautiful metallic luster was prepared, 
0!he plastic card was found to have an optical trans- 
mission density of 3.0. 
Example 3 : ■ - " 

Example 1 was repeated except that a mixture of 

25 pigments of 5.0 parts of phthalocyanine blue and 10 

parts of titanium white was used in place of 4.0 parts 
of carbon black, to obtain a blue plastic sheet with a 
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thickness of 0-1 mm. 

Using this blue plastic sheet in place of the 
black plastic sheet, an* otherwise following the proce- 
dure as in Example 1, a plastic card which had a beau- 
tiful metallic luster was prepared. The plastic card 
was found to have an" optical transmission density of 
2-5. 

Example 4 

The whole procedure of Example 1 was repeated 
except that 9 parts of a mica-based metallic luster 
pigment (Trade name, "AFFIAIR" GOLD NF-144D produced 
by ME RCA Co.) was used in place of 5 parts of the lead 
carbonate based pigment. 

Che resultant plastic card was found to have an 
equally beautiful metallic luster and an optical trans- 
mission density of 5.5. 
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WHAT IS CLAIMED IS: 
X. A plastic card having metallic luster which 

coir^rises a colored plastic sheet, metallic luster 
plastic sheets containing a metallic luster pigment 
and laminated on respective opposite surfaces of ( the 
colored plastic sheet* and transparent plastic sheets 
laminated on respective outer surfaces of the metallic 
luster plastic sheets. 

2. A plastic card according to claim 1, wherein 
the colored plastic sheet has a lightness of 0 to 3 
according to the Munsell color system. 

3. ' . A plastic card according to claim 1 or claim 

2, wherein the colored plastic sheet has a light trans- 
mission density of 1.8 or more. 

4 w a plastic card according to any of claims 1 to 

3 r wherein the colored plastic sheet is colored black* 

5 m a plastic card according to any of claims 1 to" 

3 , wherein the colored plastic sheet is colored gray. 

6. A plastic card according to any of claims 1 

to 3 , wherein the colored plastic sheet has a chroma- 
tic color - 
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7. A plastic card according to any of claims 1 to 

6 , Having further a magnetic stripe prodded on at 
least one' of the transparent plastic sheets. 

g. A plastic card according to any of claims 1 

to 6, having farther a magnetic stripe embedded in 
a* least one of tie transparent plastic sheets so that 
the outer surfaces of the stripe and the sheet lie 
flush in the same plane- 
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